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Figure 1. Panel view of the 
Type 1861-A Megohm meter. 
Superseding the Type iST-A, 
this new instrument measures 
resistances from 2000 ohms to 
50,000 megohms and can alst> 
l>e used as a d-c voltmeter. 
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• THEMEGOHMMETE R. since tiie in- 
trocliKTion of the Typk 4H7-A instrument 
in 1936,^ has bei’oine a familiar piece of 
laboratory equipment. The measurement 
of high-valued resistors and of leakage re¬ 
sistance up to several thousand megohms 
becomes, with the megohmmeter, as simple 
as low-resistance ciixmit testing, and many 
special applications have develojied. 

The Type 1861-A Megohmmeter is a 
redesign of the Type 487-A instrument. The principal changes are the 
addition of a range at the low-resistance end with a center scale value 
of 0.1 megohm, stabilization of the voltage applied to the unknown, 
and provision of a switch and an additional scale on the meter so that 
the high resistance tube 
voltmeter used in the 
megohmmeter cin*uit can 
lie made available for il-c 
voltage measurements 
from O-lOO volts. Other 
changes from the original 
Type 187-A design in- 


> F. Irclanti "An Ohinniricr for ihe 
Mrfolini RaiiKCM,” C. H. 1'ixpt‘rimen- 
ter^ Vol. 9, No*. 4 A 5, Sriilcmlter- 
Octol>rr 1936. 
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(^lude elimination of the zero-selling 
knob and re arrange men I of llie |)anel so 
tbal llie long dimension is from lop lo 
bottom. The size of the instrument is 
unchanged. 

The ne>\ low range, abo incorf)orated 
in ihe Type 729-A Battery-Operated 
Mcgohinmeier,^ makes possible a de- 
ilectioii of at least a full division for re- 
sblanees from 2,(K)0 ohms to 50,000 
megohms, a range of 25 million to one. 
The wide range aiul the addition of the 
voltmeter scale greatly increase the util¬ 
ity of the instrument in trouble shooting. 

The stabihzed eiriniit not only makes 
unnecessary a preliminary zero adjust¬ 
ment lK‘fort‘ use, but also eliminate.s 
niictuations in the meter reading result¬ 
ing from line voltage variations. As a 
result, accurate measurements in the 
very high ranges of resistance can be 
made very rapidly and conveniently. 

The instrument is applicable lo gen¬ 
eral high resistance and leakage testing 
except w here sjiecified test voltages must 
lie a[>plied, or where the high-value 
standard resistances employed in the 
cin‘uit would result in an excessively 
large time «*onstant. The latter limita¬ 
tion means that the equipment is suit¬ 

*W. N. Tuttle, "A Portahlr !\Ic|c«»hnjmpt«»r.*’ G. H. ExfHfri^ 
mrnttrr, Vol. ].>, No. 2, July 


able for the rapid testing of condensers 
up to only a few thousandtiis of a micro¬ 
farad in capacitance. The Tyi*e 544-B 
Megohm Bridge is recommended for 
leakage testing of higher valued con¬ 
densers. For applications not subject lo 
special requirements of this kind and for 
resistances up to 10,000 megohms, the 
new^ Type 1861-A Megohmnieter will 
be found ecpially accurate and far more 
rapid and convenient in use. 

The standard resistances of 0.1, 10, 
100, and 1,000 megohms employed in 
the megohmmeter circuit can be con¬ 
nected across the voltmeter as desired, 
so that the voltmeter resistance can have 
the four corresjionding values from 1,000 
ohms |K‘r volt up to 10 megohms per volt. 
For applications where the voltage ilrop 
of 100 volts can be tolerated, the instru¬ 
ment can also be used as a luicroam- 
meter having a maximum full-scale sen¬ 
sitivity of 0.1 mi<*roam|iere. 

The instrument, like its predecessor, is 
suitable for many special applications 
such as determination of the moistun* 
content of wood, paper, dehydrated 
products, and similar materials. The 
additional scale makes such determina- 
lious (Hissible for a w ider range of mate¬ 
rials and for higher moisture contents. 

— W. N. Tuttle 



Figure 2. Elcracntary schematic circuit diagram of the megohmmeter. The circuit is (similar to that 
of the conventional ohmmeter, hut a vacuum-tube voltmeter is used as the indicator. 

CoprriKht, 1945, General Ratlin Company. Cambridge. Maaa., U.S.A. 
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SPECIFICATIONS 


Range : 2,000 ohms to 50,000 megolims in five 
overlapping ranges; zero to 100 volts, dc. 

Scale : The standard direct-readine ohnimeter 
ralihration is used; center scale values are 0.1, 
I, 10, KM), and 1000 megohms, length of scale, 
3 Vi inches; center decade. 15-^ inches. I’he scale 
is illuminated hy a lamp in the indicating meter. 
The voltage scale is linear. 

Accuracy: Within dtS% of the indicateil value 
between 30,000 ohms an<l 3 megohms, and 
within 8% between 3 megohms and 30(M) meg¬ 
ohms when the central decade of the 8C4ile is 
used. Outside the central decade the error in¬ 
creases because of the c<»mpr<‘8sed scale. For 
voltage measurements the accuracy is of 

full scale. 

Input Impedance: For voltage measurements 
the input impedance in megohms is indicated 
by the selector switch. 

Temperature and Humidity Effects: 
Over the normal range of room conditions (65® 
Fahrenheit to 95® Fahrenheit; 0 to 95% relative 


humidity) the accuracy of the instniment is 
substantially Independent of temperature and 
humidity. 

Voltage on Unknown: The applied voltage 
on the unknown does not exceeil 106 vidts and 
varies with the indication. 

Tubes: The neee-ssarv* tubes, one l> pc* 1 -v, one 
type 85. and one ()C^/VR-150 are supplied. 

Power Supply: I05 to 125 (or 210 to 250) 
volts, to to (»0 cycles ac. The j>ower recpiired is 
10 watts. 

Accessories Supplied: A seven-foot con¬ 
necting cord. 

Mounting: 'Fhe instrument is supplied in a 
walnut case and is mounted on an engravad 
black crackle-finish aluminum panel. 

Dimensions: (Width) 10 x (height) 8 x (depth) 

inches, over-all. 

Net Weight: 8pounds. 


Ty'pe Code Word Price 

1861-A I Megohnuneter. j onion j $95.00 

AN ANALYZER FOR VIBRATION MEASUREMENTS 


• MEASUREMENT of the effective 
aiuplitiide of vibration aooeleration, 
velocity, or displacement with a vibra¬ 
tion meter and vibration pickup is in 
some instances adequate for complete 
solution of a vibration problem. This is 
tme when the vibration is known to be 
essentially sinusoidal in waveform. 

A complex vibration, on the other 
hand, involving a number of compo¬ 
nents of differing frequency and ampli¬ 
tude, while measurable in its overall 
effect by the vibration meter, can be 
handled completely only if broken dowm 
into its various components by some 
form of analyzer. 

The Type 762-A Vibration Analyzer^ 
was designed to work with the Type 

I Tills ansIjR^r wan ilrscribed in **An Analyzer for Suh- 
Audible Frcqurocics” by U. H. Soott, Journal of the Mcou*- 
tical SocietY ttf America, Vol. XIII, No. 4. pp. 360-362, 
April, 1942. 


761-A Vibration Meter over an extended 
frt‘quenry range of 2.5 to 750 cps (150 
to 45,000 r|un). The fre(|uencv band 
from 2.5 to 25 cps, covered by two 
ranges in the instrument, provides a 
most important extension to the spec¬ 
trum which can be analyzed. The major 
components in a complex vibration will 
often be found here, anti it is seldom 
that an analysis does not reveal at least 
one component in this region of the 
sj>ectrum. 

Modified to jK^rinit faster analyses 
and a wider range of application over 
the same fretpiency range, the instru¬ 
ment now in production is known as the 
Type 762-R Vibration Analyzer. Its 
important characteristics and its use in 
analyzing complex vibration and voltage 
w aves an* described in succeeding para- 
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graphs, llie panel arrangement is shown 
in Figure 1. 

As in the sounil analyser, the einniit 
of the vibration analyz<fr inrhides a 
linear amplifier with a resistance-eapaei- 
tanoe-tuned feedback network, resulting 
in high selectivity over the entire fre¬ 
quency range. The selectivity provided 
is similar to that of a constant Q, con¬ 
stant impedance-level, rt'sonant circuit 
in the vicinity of the tuning peak. 

Two band widths, one corresponding 
to an effective Q of about 50 and the 
other to an effective Q of 10, are avail¬ 
able with panel switching. Figure 2 
shows typical selectivity curves in thnu* 
regions of the spectrum and includes for 
comparison similar curves obtainable 
with a heterodyne analyw'r such as the 
Typk 736-A Wave Analyzer, which is 
designed primarily for electrical wave 
analysis and has a constant band width 
in cycles. The advantages of the con¬ 
stant [lercentage band width of the 
degenerative analyzer art* illustratetl 



clearly in this figure. The broad selec¬ 
tivity feature is extremely helpful in 
lot'ating components quickly in a fast 
sweep over the s|)ectnmi, the final 
determination of fretpiency and ampli¬ 
tude lieing made with the sharper net¬ 
work. 

As frequently occurs in vibration 
work, a comjionent may be drifting back 
and forth or warbling by several |K‘m*nt 
alKHit a mean frequency. Under such 
f'tmditions the high Q network would 
provide unstable or unreliable indica¬ 
tions of amplitude because of its sharply 
peaked characteristic. Here the lm>ad 
selectivity network finds another irn- 
|M>rtant ust* in making final determina¬ 
tion of mean frequency and amplitude 
of com[K>nents. The flat topped charac¬ 
ter of the broad selectivity curve as com¬ 
pared with the (leaked characteristic of 
tlie sharp selectivity curve in the imme¬ 
diate vicinity of a tuning peak is shown 
in Figure 3. 

The voltmeter of the instrument has 
an approximately 
logarithmic scale 
calibrated in lin¬ 
ear units, so as to 
provide usable in¬ 
dications of rela¬ 
tive amplitude of 
(*om(M)neiits down 
to alniut l%of the 
largest com(M>nent 
without switching. 
Two scales are fur¬ 
nished to match 
those on the indi¬ 
cating meter of 
the Typk 761-A 
Vibration Meter. 


I' lGCKK I. I'uiirl vieH 
of the Type 762-H 
Vibration Analyzer. 
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111 an analysis to determine the rtda- 
tive amplitudes of the components of a 
complex wave (vibration acceleration, 
velocity, or displacement as determined 
by vibration meter switching), a pre¬ 
liminary sweep over the s[)ectruin is 
made to determine the coni[K>nent of 
greatest amplitude. With the analyzer 
tuned to this com|X)nent. the SENSI¬ 
TIVITY control is adjusted to an indi¬ 
cation of 100 on the upp«‘r (black) wale. 
This control b left fixed at the alwive 
setting for the remainder of the analysis 
and a final sweep over the sfMMTtrurn is 
made. As each com(>onent is tuned in, 
its amplitude and frequency art* n*- 
corded. Amplitudes are then din'ct reatl- 
ing in percent of the amplitude of the 
largest com{Kment. The iipfier (black) 
scale is the only analyzer scale used for 
this type of analysis. 

A complete analysis of a complex 
vibration, which yields the amplitudes 
of the various com|M>nents in terms of 
their normal units (i.e., inches |)er secontl 
per second for acceleration, microinches 
|K‘rs<*cond for velcM’ity, and micn>inches 
for displaceiiK'iit), may 1 m* made with 
only one imMlification of the procediin* 


just outlined — the method of setting 
the SENSITIVITY control of the ana¬ 
lyzer. For this adjustment a sinusoidal 
signal must be applied to the vibration 
meter and the analyzer a<ljusted to give 
the same indication as that of the meter. 
'Phis may be most simply ilone by using 
the 110-volt, 60-eyclc, signal applied 
thmugh the power cord to the vibration 
meter as in the normal calibration of 
this instrument. With the CALIBR \- 
TION-1 button depressed, the METER 
READS switch set for acceleration, and 
the METER SC.ALE switch of the vi¬ 
bration meter adjusted to give an indi¬ 
cation greater than one-third of full 
scale, the SENSTFIVITY contml of the 
vibration analyzer is adjusted to give an 
analyzer indication identical with that 
of the vibration meter. This makes the 
analyzer direct reailing for all compo¬ 
nents, in the units determined by the 
subsequent switch settings on the vibra¬ 
tion meter. The SENSITIVITY control 
must, of course, not Ik* shifted through¬ 
out succeeding analyses, and corre- 
sf»onding scales are r(*ad on both the 
analyzer and meter indicating instru¬ 
ments. 



Fi<n KK 2. Comparison 
of mrirclivity curves of 
the ilegeiieralive ami 
lielerfHlync analyzers. 
r»»r viliratioii analysis, 
the degenerative type 
is preferable iK-cause 
it has a constant per¬ 
centage hand width. 
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llie vibration m<*ter is iiseil as a bigh- 
inpiil-imptHlaufc, liigli-gaiii, linear am¬ 
plifier (the acceleration characteristic of 
the meter is that of a linear amplibcr 
over approximately the frequency range 
of the anal) zer), and is inst‘rled between 
the bridge and the analyz<*r. The input 
im|KMlance of the vibration analyzer 
varies fmm 20,000 to 30,000 ohms de- 
(KMiding iipfin the selling of the SENSI¬ 
TIVITY control. With the SENSE 
TIVrrV control set at a maximiitn. full 
scale indication is obtained with an 
input voltage of about 0.1 volt. Under 
circuit conditions where these input 
charai-teristics arc satisfactory, the in¬ 
strument may lie used directly as a 
voltage analyzer or tuned voltmeter. 
The [)ro<'edure to he followed in making 
the instrument direct reading in volts 
or in percent of the major component 
is identical with that outlined for vibra¬ 
tion analysis. 

— W, K. Saylok 

SPECIFICATIONS 


COMPARISON OF SELECTIVITY CURVES OF THE TYPE 762-B 
ViaRATtON analyzer IN THE VICINITY Of A TUNING PEAK 



DETUNING IN PERCENT Of FREQUENCY AT PEAK 


Fl<;i BK 3. Plot of the relative hand widthn for 
BKOAI) and SHARP selectivity fmsitions. 

.Many applications in the held of wave 
analysis in the low audio- and suhaiidio- 
frequency regions arc possible with the 
instrument used directly as a voltage 
analyzer. As a tuned detector in low- 
frequency bridge applications it is prob¬ 
ably bt*sl used again in <-onjunction with 
the Typk 761-A Vibration Meter. Merc 


Frequency Range:2.5 to 750 cycles, c«)vered 
in five rangcjs as follows: 2.5 to 7.5, 7.5 to 25, 25 
to 75, 75 to 250, 250 to 750. 

Band Width: For the sharp selectivity posi¬ 
tion, the relative attenuation is approximately 
30% (3 dh) at a fre<picncy differing ny 1 % from 
that to which the analyzer is tuned. P’or the 
hroad selectivity position, the attenuation is 
30% for a frequency ilifTerence of 5%. At one 
octave from the peak, the relative attenuations 
arc 08% (35 dh) and ^)% (20 dh), respectively. 

Frequency Calibration: The accuracy of 
frequency calibration of the sharp selectivity 
network is ±l^% or ±1^ cycles, whichever 
is the larger, over the three highest ranges (25 
to 750 cycles); on the two lower ranges (2.5 to 
25 cycles), the accuracy is ±.5% or ±0.2 cycle, 
whichever is the larger. The fmjucncy as de¬ 
termined with the broad selectivity network 
deviates on the average by less than ±2% from 
that delermineil with the shaqi selectivity net¬ 
work. 

Frequency Response; 3’hc response of the 
sharp selectivity network is flat within ±2 dh 
over the entire range. At points where two 
ranges overlap, the sensitivity is the same on 


either range within ±1 dh. The sensitivity of 
the hroad selectivilv network is the same as 
that of the sharp sefectivitv network to %>dthin 
±2 dh. 

Voltage Range: The analyzer will give usable 
indications on input voltages ranging from 1 
millivolt to 10 volts. The meter scale is cali- 
hruteil for reading directly component tones 
down to 1% of the fundamental or strongest 
com[»oncnt. .Accordingly, to make full use of 
this feature, the input voltage at the strongest 
component or fundamental should be 0.1 volt 
or higher. 

Input Impedance: The input impedance is 
between 20,000 anil 30,000 ohms, depending 
upon the setting of the sensitivity control. A 
3-/if blocking condenser is in series with the 
input. 

Temperature and Humidity Effects; 

Under ver>' severe conditions of temperature 
and humidity only slight, and generally negli¬ 
gible, shifts in calibration, sensitivity, and band 
width will occur. 

CIRCUIT: The circuit consists of a three-stage 
amplifier made selective by the use of degener¬ 
ation, and an approximately logarithmic 
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vacuuiii’tuiK' voltmeter circuit, which alitiWA 
a range slightly in excess of 4(> c]e<’ibels, or HM) 
to 1, to Ik? read on the meter scale. 

Malar: The indicating meter is calibratetl 
dow'n to 1% of the fundamental or strongest 
com|Hment. 

Talaphonas: A jack is provided on the panel 
for plugging in a onir of head telephones, in 
order to listen to the actual component of tin? 
sound to which the instrument is tuned. 'I'liis is 
also useful when using the analyzer as a bridge* 
balance indicator. 

Tubas: Three IH4*G and oue IF7-GV' tulnrs 
arc rcquireiJ. \ neon regulator tube (ty|»e 
T-4*'<i) is also use<l. A complete set of tiilies is 
siippliml with the instrument. 

Battarias: 'The batteries rr«piired are four 
Burgess No. F2BI* 3*volt batteries, or the 
c«piivalent, and three Burgess No. Z30N 4.5- 


volt batteries, or the e<|uivaleut. \ compart¬ 
ment is provided in the case of the analyzer for 
holding all batteries, and connections are auto¬ 
matically made to the batteries when the cover 
of this compartment is closed. set of batteries 
is included in the price of the instrument. 

ACCaSSOriaS Suppliad: A shielded cable- 
and-plug assembly f<»r connecting the analyzer 
to the vibration meter. 

Casa: The analyzer is built into a shielded 
carrying case of airplane-luggage construction. 
In addition to the handle on the earrving case, 
a handle is provided on the panel of tlie instru¬ 
ment for convenience in moving the instrument 
almut w'hile it is in operation. 

Olmansions: (Length) 18 x (width) 10 X 
(height) 1inches, over-all. 

Ne t Wai|ht:34 pounds, with batteries; 27^ 
pounds, without batteries. 


V’vpc Ok/c if itrd l*rit'e 


702-11 j Vibration Analyzer. 4 W\hi> i $275.0tt 


MISCELLANY 


• PAPERS — 11. B. Hk'himmd, Chair¬ 
man of llif Board, t^poke at the roiifcr- 
eiicc on '’‘Instrumentation and the 
I niver»ity/* liehl at Carnegie Instilute 
of Teelmology on (k*tober 17. His sub¬ 
ject, "Kdueational Preparation for an 
Instrumentation Career in the Elec¬ 
tronic Industry.” 

On Novenil>er 12. E. E. Gn)ss of the 
Engineering IVpartmeiit s|M)ke at the 
Rochester Fall Meeting on ”A Coaxial 
Modilieatioii of the Butterlly Circuit.” 

Dr, A. P. C. Peterson of the Engi¬ 
neering Department sjx>ke at the Cin¬ 
cinnati S<*ction of the I.K.E., Noveni- 
lM‘r 20, on ”IIigh-F're(|uency Measure¬ 
ments.” 

Ivan G. Easton of the Sales Engineer¬ 
ing Department delivenMl a pa|M*r en¬ 
titled '”rhe History and lechnologv of 
the Slrobosco|x?” at a meeting of the 


'Fextile Division of the .\merican Society 
of Mechanical Engineers in New York, 
Novenil)cr 29. 

• WE HAVE ALWAYS BEEN 
PROUD of the broad distribution of 
(yR products in industry. .A good illus¬ 
tration has just come to our attention. 
In the OctolK'r, 1915, issue of EUrtrtmics^ 
scattered among the advertisements and 
articles there are fourteen pictures of 
G R e(|iiipmcnt in as many different uses. 
We thank the users for their confidence. 

• DON’T MISS the General Radio 
exhibit at the Winter Technical .Meeting 
of the I.R.E., to Ik* held at the Hotel 
Astor, New A ork, January 23-26, 1946. 
New designs will Ik* displayed and 
General Radio engineers w ill Ik* on hand 
to answer your questions. 
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EASTON TO NEW YORK 
ENGINEERING OFFICE 



• EFFECTIVE about December 1, 
Ivan G. Easton becomes manager of the 
New York Fmgineering and Sales OITiee 
of the General Radio Company. Martin 
A. Gilman, manager of this office for the 
past two years, returns to the sales en¬ 


gineering staff at the Cambridge offitx?. 

Mr. Easton was bom in 1916 and at¬ 
tended the public schoob of Rockport, 
Massachusetts. He received his B. S. 
degree in electrical engineering from 
Northeastern University in 1938 and his 
M. S. degree from Harvard in 1939. 
Upon completion of his graduate work 
at Harvard, he joined the engineering 
staff of the General Radio Company and 
has worked in both the development en¬ 
gineering and sales engineering groups. 
Readers of the Experimenter wdll recall 
his many articles on bridge circuits and 
impedance measurements. 

Mr. Easton is a senior member of the 
I. R. E. and for the past two years has 
been Program Chairman for the Boston 
Section. He is also a member of the 
A. I. E. E., a member of the Society for 
Experimental Stress Analysis, and com¬ 
pany representative of the American 
Society for Testing Materials. During 
the war Mr. Easton has taught ESM WT 
courses in radio engineering at North¬ 
eastern University. 


GENERAL RADIO COMPANY 

275 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 

TELEPHONE: TROWBRIDGE 4400 

BRANCH ENGINEERING OFFICES 

NEW YORK 6, NEW YORK CHICAGO 5, ILLINOIS 

90 WEST STREET 920 SOUTH MICHIGAN AVENUE 

TEL.-WORTH 2-5937 I TEL.-WAiASH 3920 


LOS ANGELES 39. CALIFORNIA 
1000 NORTH SEWARO STREET 
TEL.-HOLLYWOOD 8321 
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